Structural determinants for the biological activity of Vav proteins.
We have used an extensive mutagenesis approach to study the specific role of the eight structural domains of Vav during both the activation and signaling steps of this Rac1 exchange factor. Our results indicate that several Vav domains (Dbl homology, pleckstrin homology, and zinc finger) are essential for all the biological activities tested, whereas others are required for discrete, cell type-specific biological effects. Interestingly, we have found that Vav domains have no unique functions. Thus, the calponin homology domain mediates the inhibition of Vav both in vitro and in vivo but, at the same time, exerts effector functions in lymphocytes upon receptor activation. The Vav SH2 and SH3 regions play regulatory roles in the activation of Vav in fibroblasts, mediating both its phosphorylation and translocation to the plasma membrane. In contrast, the Vav SH2 and SH3 regions act as scaffolding platforms in T-cells, ensuring the proper phosphorylation of Vav and the subsequent engagement of downstream effectors. We also provide evidence indicating that the zinc finger region exerts at least three different functional roles in Vav, aiding in the down-regulation of its basal activity, the engagement of substrates, and the induction of ancillary pathways required for cell transformation. Finally, the results obtained are consistent with a new regulatory model for Vav, in which the calponin homology region inhibits the basal activity of Vav through interactions with the zinc finger region.